Dear Editor,

We read with interest the recent article by McGonagle et al. on the role played by interleukin-6 (IL-6) in severe COVID-19-induced pneumonia and macrophage activation syndrome (MAS)-like disease (which has clinicopathological overlap with secondary haemophagocytosis lymphohistocytosis \[sHLH\]) \[[@bb0005]\]. They note that preliminary trials with an anti-IL-6 receptor (IL-6R) drug have shown efficacy in some patients with COVID-19 and this severe complication (<https://www.clinicaltrials.gov/ct2/show/NCT04322773>).

The authors\' draw a comparison with similar MAS/sHLH-like presentations in certain autoimmune diseases such as Still\'s disease where there is hyperproduction of cytokines, or the so-called 'cytokine storm' \[[@bb0005],[@bb0010]\]. They also discuss the reasons why in different scenarios anti-IL6R may have either positive or negative effects on survival in severe viral infection. Evidence for the importance of this cytokine in recovery from viral infections has been demonstrated using IL-6-deficient mice. In such instances, IL-6 appears to be required for promotion of T cell responses together with tissue remodelling and repair \[[@bb0015]\]. However, there is also evidence (summarized by Velazquez et al. \[[@bb0015]\]) that increased expression of IL-6 during anti-viral immune responses may promote viral persistence, partly through impairment of the lytic activity of cytotoxic T lymphocytes.

We have recently noted that parallels exist between some features of COVID-19 disease (including worse outcomes in those aged over 70 but relatively mild disease in children, and higher mortality in males and the obese) and factors affecting perforin. There is evidence to suggest that reduced expression or impaired functionality of perforin is associated with increased severity of symptoms (*Cunningham* et al. *submitted for publication*). It is also of interest that patients with a predisposition to perforin dysfunction (*'perforinopathies'*) are also prone to 'cytokine storm' \[[@bb0005],[@bb0020]\]. Perforin is critically required for the immune cell-mediated death of virally infected host cells and we have postulated that adequate levels of functional perforin expression may be the 'key' to a successful immune response to COVID-19 infection. Although relatively little work has been performed on the effect of IL-6 on perforin expression, Cifaldi et al. have provided compelling evidence that IL-6 can inhibit expression of perforin and granzyme B (another essential element of cellular cytotoxicity) and thereby the death of virally-infected cells \[[@bb0025]\]. Studies in mice revealed that increased levels of IL-6 were associated with reduced natural killer (NK) cell function specifically associated with reduced expression of perforin and granzyme B. Moreover, exposure of human peripheral blood NK cells to IL-6 also resulted in reduced expression of these effector molecules \[[@bb0025]\].

Patients with heart disease and hypertension may also be at greater risk from severe COVID-19 infection. One study of patients with heart failure showed that an increased level of IL-6 correlated with reduced activity of NK cells \[[@bb0030]\]. Cifaldi et al. speculate that IL-6 may inhibit the activity of the signal transducer STAT-5 - a regulator of perforin transcription \[[@bb0025]\]. This may be how elevated levels of IL-6 cause reduced perforin levels.

We agree with the suggestion by McGonagle et al. that there may be an important role for anti-IL-6R therapy in the treatment of severe COVID-19 disease, and also agree that the timing of such intervention will likely be crucial. We postulate that the detrimental effect of increased IL-6 may be largely mediated through impaired functionality of perforin that, in turn, results in more severe symptoms including cytokine storm.
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